can ride. In brief, ammonia is synthesized in proximal tubule and flows to the renal medulla, where it can short-circuit the return to the cortex by exiting Henle's limb and entering the collecting duct, in a step facilitated by luminal proton secretion. Acidosis enhances ammonia synthesis, in conjunction with increases in proton secretion all along the nephron, and this coordinated response makes good sense. Ammoniagenesis also responds to serum K ϩ concentration, increasing with hypokalemia and decreasing with hyperkalemia, to an extent that is evident in everyday clinical medicine. The rationale of this reciprocal response to K ϩ has been murky. What Hossain et al. (6) show us in this issue of the American Journal of Physiology-Renal Physiology is that the response to K ϩ seems to be so important to the organism that changes in ammoniagenesis occur with variations in dietary K ϩ , well before there are any changes in serum electrolyte concentrations.
The basic experiment of Hossain et al. is to place rats on a K ϩ -free diet for 2 or 6 days and measure the impact on blood composition, on renal K ϩ excretion and urinary acidification, and on the expression of proximal tubule machinery for ammonia generation and transport. Their key finding is that within the 2-day window, urinary K ϩ excretion falls by ϳ3.5 mmol/ day and urinary NH 4 ϩ (and net acid excretion) increases by ϳ1 mmol/day. The increase in urinary NH 4 ϩ is coincident with increased proximal tubule mRNA for a glutamine transporter, and for several enzymes key to ammoniagenesis. After 6 days, the urine was virtually K ϩ free and net acid excretion increased nearly sixfold, all without altering blood composition, a finding that the authors emphasize in the title of their paper, which designates it as a study of "potassium deprivation" rather than "potassium depletion." This study complements earlier findings of Amlal et al. (1) -ATPase in ␣-intercalated cells is less direct, providing a secretory proton current that blunts the lumen negative electrical potential, established by principal cell Na ϩ reabsorption. Since the electronegative lumen potential difference drives K ϩ secretion, it is to be expected that for any level of Na ϩ reabsorption, increased proton secretion should decrease K ϩ secretion. The impact of ammoniagenesis on K ϩ transport takes us from the likely to the conjectural. Basically, NH 4 ϩ can do anything that K ϩ can do: it traverses ROMK channels about as well as K ϩ (2), it can substitute for K ϩ on the Na ϩ -K ϩ -ATPase with ϳ20% the K ϩ affinity (11), and it can substitute for K ϩ on the Na-K ϩ -2Cl Ϫ cotransporter (13) . In a mathematical model of thick ascending Henle limb function, with fidelity to observed affinities and concentrations, luminal NH 4 ϩ was as effective in driving Na ϩ reabsorption as luminal K ϩ , so that one might imagine the importance of NH 4 ϩ as a stand-in to guarantee Na ϩ reabsorption in times of K ϩ scarcity (14) . The interstitial medullary NH 4 ϩ gradient is about an order of magnitude greater than late proximal NH 4 ϩ , although the impact of K ϩ depletion on this gradient has not been examined. Wall (10) demonstrated that medullary interstitial NH 4 ϩ can substitute for K ϩ on inner medullary collecting duct (IMCD) Na ϩ -K ϩ -ATPase to drive Na ϩ reabsorption. In so doing, it acidifies the IMCD cell and increases flux through the luminal membrane H ϩ -K ϩ -ATPase (12) . In brief, this is a plausible scheme in which K (1, 4) ; however, the timing of this increase and its impact on distal Na ϩ delivery have not been studied. The data of Hossain et al. (6) also indicate that the increase in net acid excretion on day 6 is threefold greater than the increase in NH 4 ϩ excretion. This suggests distal nephron targets of K ϩ deprivation, and specifically an impact on distal nephron proton ATPases, and this remains to be examined. At this time, it is difficult to fathom the physiological significance of the prior observations of decreased distal chloride cotransporters during K ϩ deprivation. To secure a coherent picture of renal transport during K ϩ deprivation, it would be necessary to determine luminal Na ϩ , K ϩ , and net acid flow, both proximally and distally, as well as medullary interstitial composition, well in advance of frank K ϩ depletion. From a translational perspective, there are times when blunting renal ammoniagenesis might prevent the deterioration from a neurologically intact individual to an encephalopathic patient. The work of Hossain et al. points to the existence of signals that we don't yet appreciate.
